Introduction
Human Immunode®ciency Virus (HIV) infection is one of the major Public Health problems in sub-Saharan Africa, with an estimated 11.2 million alive adults contaminated at the end of 1994 according to the World Health Organisation (WHO) (WHO, 1995) . In Co Ãte d'Ivoire, West Africa, 44% of the patients who die during hospitalization suffer wasting syndrome (Lucas et al, 1994) . It is de®ned by`an involuntary weight loss of more than 10% of baseline body weight, plus either chronic diarrhea (at least two loose stools per day for 530 d), or chronic weakness and documented fever (for 530 d, intermittent or constant) in the absence of concurrent illness or condition other than HIV infection that could explain the ®ndings' (CDC, 1987) .
Malnutrition and cachexia are among the major causes of morbidity and mortality in relation to HIV-infection. Suggested etiological factors are dietary reduction (Macallan et al, 1995) , nutrient malabsorption (Gillin et al, 1985) , metabolic disturbances (Melchior et al, 1991; Grunfeld et al, 1992) and endocrine dysfunction (Coodley et al, 1994) . These factors have been only partially studied and the underlying mechanisms are still poorly documented.
Studies of the nutritional status in HIV-infected patients performed in western developed countries show a substantial weight loss during all the courses of infection (McCorkindale et al, 1990) ; this weight loss could be an unfavourable pronostic factor of survival for the patients (Guenter et al, 1993; Su Èttmann et al, 1995) . Kotler et al, (1989) however, have noted that weight loss was the early result of a lean mass depletion, namely a different manifestation of malnutrition resulting from dietary reduction alone.
Different studies in western countries have estimated dietary intakes in energy, protein, carbohydrate and fat (Dworkin et al, 1990; Kotler et al, 1990; Sharkey et al, 1992; Grunfeld et al, 1992; Macallan et al, 1995) . Findings were variable according to the study: macronutrient and energy intakes were signi®cantly lower in the study groups (Grunfeld et al, 1992; Macallan et al, 1995) (HIV-infected patients without precision on the clinical stage or AIDS stage patients) in comparison to the control group (uninfected patients or HIV-infected asymptomatic patients) or signi®cantly higher (Hogg et al, 1995) or not signi®cantly different (Dworkin et al, 1990; Kotler et al, 1990; Sharkey et al, 1992) . In all studies, they were higher than WHO recommendations.
These results are hardly comparable because of diversity of the methods and should be interpreted cautiously because of small sample size, except for one study (Hogg et al, 1995) . To our knowledge, such a research has never been carried out in Africa where food availability, inducing sometimes endemic malnutrition, and lack of nutritional management, suggest a different nutritional situation. We carried out an initial evaluation of this issue in Abidjan, Co Ãte d'Ivoire, by estimating nutritional status and dietary intakes in HIV-infected outpatients attending two reference health structures.
Methods
A cross-sectional descriptive study was carried out from March to June 1995 in the Outpatients and Counselling Units in the University Hospital of Treichville and at the follow-up Unit of Blood Donors in the Centre National de Transfusion Sanguine in Abidjan.
Study sample
Outpatients age b 18 y with documented positive serology for HIV-1 or HIV-l 2 were recruited consecutively at different stages of the infection. Anti-HIV antibody research was done using HIV-1 2 ELISA test Genelavia Mixt 1 (Diagnostiques Pasteur, France) for screening and PeptiLAV 1-2 1 (Diagnostiques Pasteur, France) and for discrimination and con®rmation. Serological status was known by the investigators and the patients. An oral consent was obtained after having explained the objective and modalities of the study. We excluded: patients uninfected or with indetermined HIV status, those who were positive for HIV-2 alone, pregnant or nursing women and hospitalized patients. A single investigator (CK) performed all the measurements.
General characteristics
The following socio-demographic data were collected: age, sex, parity, education level, profession, number of adults and children at home, number of people covering household expenditures. The WHO clinical stage classi®cation was used (WHO, 1990) 
TS and MC were analyzed as crude measures and expressed in percentage of the WHO references according to gender (Latham, 1979) : men: 12.5 mm and 253 mm and women: 16.5 mm and 232 mm, respectively.
Dietary intakes
Before the dietary evaluation, anamestic data concerning appetite, swallowing dif®culties and aversion against food were collected. Dietary intakes were estimated using 24 h recall method. Local food and its composition were reported. Nutritional value was estimated with a spreadsheet, in which nutritional value of food (FAO, 1970) was checked. Energy (expressed as MJ/2 6 24 h and kcal/ 24 h), protein, carbohydrate and fat intakes (g/24 h) were calculated. The part of energy carried by every macronutrient was estimated considering that 1 g of protein and 1 g of carbohydrate equals 4 kcal and 1 g of fat 9 kcal, these results being related to total energy. These data were compared to WHO recommendations for energy and protein (OMS, 1986) and to the recommended balance: 10±15 % energy carried by protein, 50±60 % by cabohydrate, and 30±35 % by fat.
Statistics
Data were analyzed with EPI-Info version 5.0 (CDC, USA). Quantitative data are expressed by the mean and 95% con®dence interval (Cl) of the mean. Qualitative variables are expressed in percentages. Means were compared using non parametric Mann±Whitney U-test. For comparison of qualitative data, we used w 2 -test or Fisher's exact test where appropriate.
RESULTS
One hundred patients ful®lled the inclusion criteria, 53 men and 47 women. Mean age was 32.5 y (30.7±34.4). Sixty percent had high school or college education and 59% had a profession. Seven lived on average at patient's home,
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Anthropometric data
The mean anthropometric indicators are shown in Table 1 . WL was greater than 13% for a quarter of the patients, and another quarter did not loose or gain any weight, compared to the baseline weight. Sixty-seven percent of the patients could be considered as thin (BMI`21.5 kg/m 2 ) and 13% were very thin (BMI`18.0 kg/m 2 ). Symptomatic patients were on the average, slighter than asympomatic patients ; they had a smaller AC, in relation to a smaller lean body mass, re¯ected by the MC (Table 2) . Symptomatic patients had suffered a greater WL than asymptomatic patients. For instance, patients who suffered chronic diarrhea and/or chronic fever and/or pulmonary tuberculosis, had a mean BMI signi®cantly lower and a greater WL than patients without such manifestations. Moreover, patients suffering chronic diarrhea and/or chronic fever had mean weight and AC signi®cantly lower than those who did not (data not shown).
Patients with a count of CD4`200 mm 3 had mean weight, AC and MC signi®cantly lower than patients with CD4 ! 200 mm 3 (Table 2 ). However, there was not a signi®cant difference between both groups for the WL, BMI and TS.
Signi®cant differences were observed when studying anthropometric data according to gender and clinical status (Table 3) . Mean weight, WL and AC were different between symptomatic and asymptomatic subjects in both sexes. In men, the mean BMI and TS were not signi®cantly different according to their clinical status, whereas they were in women. On the other hand the mean MC of symptomatic men was signi®cantly lower than for asymptomatic men, whereas the mean MC of women was not modi®ed by their clinical status.
Appetite problems were present in 45% of the patients, and particularly in symptomatic patients compared to asymptomatic ones (32% vs 17%; P`0.0001). Patients who reported appetite problems had impaired anthropometric indicators in comparison to those who did not. This was true for the mean weight (56.1 kg vs 61.1 kg; 
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Dysphagia was reported by 10% of the patients. The presence of swallowing dysfunction did not in¯uence on the anthropometric indicators. Moreover, 35% of the patients had an aversion to food, more frequently in symptomatic patients than in asymptomatic patients (46% vs 19%, P 0.009). Patients with aversion to food had a mean TS signi®cantly lower than (8.9 mm) patients who did not (12.5 mm; P`0.02) and experienced a greater WL (11.5% vs 5.1; P 0.007). However, there was not signi®cant difference for mean weight, BMI, AC and MC between the two groups.
Dietary intakes
The mean level of protein, carbohydrate and lipid intakes is presented in Table 4 . Overall, 29% of men and 38% of women had consumed less than the WHO recommended protein intakes of security, namely 49 g/24 h and 41 g/24 h, respectively. According to the WHO recommended intakes in energy, 79% of men had ingested less than 10.9 MJ/24 h (2600 kcal/24 h) and 78% of women less than 8.8 MJ/24 h (2100 kcal/24 h). Moreover, 15% of the patients had consumed less than 4.2 MJ/24 h (1000 kcal) the day before the interview. Intake balance was respected in mean.
Patients with appetite problems had ingested a mean quantity of carbohydrate equal to 226 g 24 h to 304 g/24 h for patients who did not (P 0.001). A difference was also observed for energy consumption (6.8 MJ/24 h (1629 kcal/ 24 h) vs 8.3 MJ/24 h (1995 kcal/24 h); P 0.03). There was not signi®cant difference for protein intake, fat intake and intake balance.
Nutritional intakes and their balance as well were not affected by the patient clinical status, although we observed a lower tendency for lower intake among symptomatic patients, especially for carbohydrate (248 g/24 h vs 294 g/ 24 h; P 0.10), fat (55 g/24 h vs 64 g/24 h; P 0.20) and energy intakes (7.1 MJ/24 h (1704 kcal/24 h) vs 8.4 MJ/ 24 h (2016 kcal/24 h); P 0.10). In particular, patients with chronic diarrhea had ingested lower carbohydrate, protein and fat mean quantities than patients without diarrhea (P`0.05 for all comparisons).
Patients with count CD4`200 mm 3 had consumed on the average 76 g/24 h of protein and 75 g/24 h of fat in comparison to 54 g/24 h and 57 g/24 g for patients with CD4 count ! 200 mm 3 (P 0.008 and P 0.05, respectively). There was no signi®cant difference according to the level of CD4 count for the other nutritional intakes. There was not signi®cant difference between anthropometric indicators according to the dietary intakes.
All these results (anthropometry and dietary intake in relation to clinical status or CD4 count) were not modi®ed after adjustement on the socio-demographic variables.
Discussion
We studied nutritional status and dietary intakes in HIVinfected patients of both sexes, who consulted outpatients Cl: con®dence interval of the mean
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K Castetbon et al services in Abidjan, a topic not uncovered until now in developing countries. In the study sample, two-thirds of the patients were malnurished according to the BMI values. Anthropometric values were lower than those documented in western countries studies (Su Èttman et al, 1995) , except for observations concerning patients at an advanced stage of HIV infection (Melchior et al, 1993) . In our survey, clinical events associated to malnutrition as well to weight loss were chronic diarrhea, chronic fever and pulmonar tuberculosis, as it has been reported by Graham et al, (1993) and Schwenk et al(1993) . Likewise, appetite loss was related to low anthropometric values.
Half of the asymptomatic patients were undernurished (BMI`21.5 kg/m 2 ). On one hand, an overestimation of the prevalence of undernutrition in asymptomatic patients is possible, either because of dif®culties in classifying patients as symptomatic/asymptomatic, or because of the reference choice. Indeed, the quality of clinical data is uneven in this study, because of the impossibility to perform a proper clinical examination outside of the regular clinic visit, and of the variability of the medical records. On the other hand, the overestimation of the presence of some illness (malaria assimilated to chronic fever) may be compensated by an underestimation of other medical condition in the context of a cross-sectional survey and of a brief clinical examination.
Reference choice to de®ne malnutrition may be criticized. Indeed, these references have been established in western countries and their application in developing countries could be discussed. One could argue that a study using as a reference the general population of Abidjan is probably necessary, providing that an acceptable reference has been obtained.
To con®rm the observed results, it would have been interesting to recruit HIV-negative people. But, in Abidjan, HIV screening is most often proposed to people presenting a clinical status compatible with HIV infection. Besides, voluntary HIV-screening is rarely performed. Because of the study constraints, we could not propose HIV screening to healthy people, who could have been the best control group.
Symptomatic patients had mean AC and MC sigini®-cantly lower than asymptomatic patients, although their TS was not different. TS re¯ects fat mass whereas MC estimates the quantity of arm lean mass. These results let us think that muscular mass is signi®cantly affected when patients are symptomatic, con®rming what has been reported by Kotler et al (1989) , using estimation of body cell mass with total body-potassium content, and by Luder et al (1995) using anthropometry in HIV-infected patients with multiple risk factors. Another study however using anthropometric indices only have underlined a reduction of the fat mass but not of the muscular mass in early stage HIV-infected patients (McCorkindale et al, 1990) .
Anthropometric indices are modi®ed differently according to the gender when we consider clinical status. MC allows to distinguish symptomatic men from asymptomatic men, whereas TS is discriminant for women. A possible explanation is: women have naturally more important fat storage than than and would loose it when wasting occurs, while men exhaust it more rapidly. Another explanation is hormonal alterations (hypogonadism) as suggested by Kotler et al, (1996) who observed the same pattern.
If patients with lymphocyte count CD4`200/mm 3 had a weight lower than those with count CD4 ! 200/mm 3 , we acknowledge that WL was not different between the two groups. Thus, wasting could occur early. There was no signi®cant difference between CD4 groups for TS whereas their MC were different. As Sharkey et al, (1992) suggested, WL should concern ®rst fat mass whereas at a more advanced stage of immunodepression, lean mass could be affected. This hypothesis has to be con®rmed with a prospective study.
In our study, mean energy intakes were lower than recommended intakes. An underestimation is possible because of the method used and the cross-sectional nature of the study. Patients were interviewed about their dietary habits when they came to consult. We can conceive that in few instances, they have modi®ed their habits the day before the interview. Twenty four hour recall is however well-adapted to the food conditions in developing countries where habits are quite monotonous (Block, 1982) .
References about food consumption are lacking in the general population of Abidjan. Ideally, we would like to determine if energy intakes, which were always lower than those reported in other studies (Dworkin et al, 1990; Hogg et al, 1995) , were similar to those of the general population, or if the interviewed patients had ingested effectively a lower quantity of food.
Patients with CD4`200 mm 3 had consumed protein and fat quantities signi®cantly higher than patients with a higher CD4 count. It is likely that dietary habits are independent of the degree of immunodepression but they are dependant of their clinical status, except when CD4 counts fall very low, as Sharkey et al (1992) had suggested .
Conclusion
This study allows us to estimate the prevalence of the malnutrition in HIV-infected outpatients in Abidjan, as well their dietary consumption and provides us with survey data. The cross-sectional nature of the study, the absence of control group, and the lack of references adapted to the African context make this study dif®cult in the extrapolation of the results. However, these results let us underline the necessity to tackle this aspect of the natural history of the HIV-infection in the African context, in a prospective way and with adapted techniques and references. In doing so, it may be possible to establish a causal relationship between dietary intakes and nutritional status of the HIVinfected patients, and to draw practicle conclusions for clinical management.
